Abstract. In this paper, we use the basic properties of group theorem and number theory to calculate the number of homomorphisms from the metacyclic group to the modular group.
Introduction
Let A and G be a finite group, let | G) Hom(A, | denote the number of group homomorphisms from A into G. The famous Frobenius theorem tells us that n |Hom(C ,G)| 0 mod( ,|G|) n ≡ , where ( ,|G|) n is the greatest common factor with n and | G | . In [1], T. Yoshida extended the above theorem by converting the cyclic group into a finite abelian group, and also proved the following theorem: Let A a finite abelian group and a finite group G. In [3] [4] [5] [6] , Rajkumar et al give the number of homomorphisms from each of dihedral group, quaternion group, quasi-dihedral group and modular group into each of these groups by using elementary techniques. In this paper, we calculate the number of homomorphisms from the metacyclic group to the modular group.
We fix some notation used in this paper. , where p is a prime number, 2 > β is a positive integer . Other notation used will be mostly standard, refer to [7] . We will prove the following results: 
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. Noting that n be a positive even integer, hence we have = ; Similarly, we can prove other conditions. This implies that θ is a group homomorphism. When
